The NA48/2 experiment at CERN SPS collected data in [2003][2004] allowing several precise measurements in the charged kaon decay sector. This work presents preleminary measurements of the form factors of charged kaon semileptonic decays, based on 4.0 million K
results are in good agreement allowing for a combined result which matches the precision of the current world average. Furthermore, the collaboration has collected large samples of K e4 +− (K ± →π + π − e ± ν) and K e4 00 (K ± →π 0 π 0 e ± ν) decays. Using 1.1 million K e4 +− and 66000 K e4 00 decays an improved determination of the branching fraction and detailed form factor studies are performed. In the charged mode the measurement of the phase difference between the S-and Pwave states of the ππ system allows a precise determination of 0 , the isospin I=0 and I=2 Swave ππ scattering lengths. A combination of this result with the NA48/2 measurement obtained in K 3 π (K ± →π 0 π 0 π ± ) decays leads to a further improved determination of 0 0 and the first precise experimental measurement of 0 2 .
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Introduction
The main goal of the NA48/2 experiment, collecting data in 2003-2004 at CERN SPS, was the search for direct CP violation in the decay of K ± into three pions [1] . The large statistics accumulated has allowed the study of a variety of rare kaon decay modes; here recent experimental results on charged kaon semileptonic decays from NA48/2 are presented.
The NA48/2 experiment
Simultaneous K + and K − beams are produced in the same beryllium target by impinging 400 GeV protons from the CERN/SPS accelerator. The beam momentum range of (60±3)
GeV/c is selected by two front-end "achromats" and focused ∼200 m downstream, at the end of the decay region. The main components of the NA48 detector, described in detail in Ref. [2] , are: a magnetic spectrometer consisting of two sets of drift chambers and a central dipole events. The energy/momentum (E/p) ratio is used for electron/pion (e/π) discrimination.
Semileptonic K ± ℓ3 decays
Semileptonic kaon decays offer the theoretically cleanest access to the CKM matrix element |V us | and the most accurate test of the CKM matrix unitarity. The physical quantity used to extract |V us | experimentally is the photon inclusive K ± ℓ3 (ℓ= e or µ) decay rate and besides inputs from theory, now calculated with a precision of 0.5%, and small radiative and SU(2) corrections, one needs to compute phase space integrals including form factor measurements.
The hadronic matrix element of the K ± ℓ3 decays is described by two dimensionless form factors (FF) f ± (t) which depend on the squared four-momentum t transferred to the ℓ-ν system. They can be expressed in terms of vector f + (t) and scalar f 0 (t) exchange contributions, parametrized either as a Taylor expansion ("quadratic parametrization") with coefficients λʹ′ +,0 and λʹ′ʹ′ +,0 (slope and curvature), or by assuming the dominance of vector (V) or scalar (S) resonance exchange ("pole parametrization"), where pole masses are the only free parameters. Only the vector FF is measurable in K ± e3 (due to lepton mass suppression in the scalar FF amplitude) while both vector and scalar FF are accessible in K results from NA48/2 are the first high precision FF measurement with both K + and K − mesons. 
Semileptonic K ± e4 decays
The study of K e4 decays is of particular interest providing access to two-pion final state interaction in a clean environment given the absence of any other hadron.
Four-body final state decays are fully described by five kinematic variables, the Cabibbo- 
Form Factors and Branching Ratio
After a similar event reconstruction and selection, 1.1 × 10 6 K e4 +− and 6.6 × 10 4 K e4 00 signal events are found with background contamination at percent level [4, 5] . The FF and branching ratios (BR), measured with unprecedented precision, are published in [4] for K e4 +− while the K e4 00 results are still preliminary. The BR (inclusive of K e4 γ) measured relative to the abundant K 3 π modes (K ± →π + π − π ± and K ± →π 0 π 0 π ± ) are listed in Table 2 : the external uncertainties from the normalization mode BR measurements are presently the dominant errors. Table 2 . NA48/2 measured BR (inclusive of K e4 γ) for K e4 +− and K e4 00 decays.
The energy dependence of the FF was studied in the plane (Sπ, Se) adjusting the differential distributions of simulated events to those of data in small equally populated bins of the multidimensional kinematic space. The F s form factor variation with q 2 = (Sπ/4m Fig.2 where the same quadratic behaviour is visible in both modes at q 2 >0. The deficit of events below the 2 ! ! threshold in the K e4 00 data can be explained by charge exchange rescattering effects in the ππ system as observed in K 3 π decays [6] . are degree-2 polynomial fits to data, while the blue line at q 2 <0 in the right plot is the extrapolation to negative values.
Scattering lengths from K e4 and K 3 π decays
The ππ scattering lengths are among the most precise predictions of Chiral Perturbation Theory (ChPT). NA48/2 has performed precise measurements using K e4 +− and K 3 π decays. http://pos.sissa.it isospin corrections [4] . These two different but complementary approaches to ππ scattering near threshold are used to extract S-wave scattering lengths ! ! corresponding to isospin I=0 and I=2.
As K 3 π and K e4 results come from statistically independent analyses, they can be combined (neglecting the potential but small common systematic uncertainties) in a more precise result: Figure 3 compares the NA48/2 measurements to recent experimental results from DIRAC [7] , precise calculations from lattice QCD [8] and most elaborate predictions from ChPT [9] . Red contour is the combined NA48/2 result compared to DIRAC result band and lattice QCD and ChPT predictions.
